Heart failure (HF) is an important cause of morbidity and mortality in sub-Saharan Africa and indeed worldwide. The management of this condition has largely been thought to be within the domain of the Physician with the Surgeon having little or no role to play. The commonest cause of HF that may require surgical intervention is rheumatic valvular heart disease especially in the young age group while ischaemic heart disease still remains at the low rung of the ladder and interestingly, hypertrophic cardiomyopathy is becoming common. Most of the literatures reviewed failed to identify pericardial diseases, though it ranked topmost in the face of tuberculosis and HIV infections in the sub-region, and the other non-cardiac structures as important causes of HF which is amenable to surgical intervention. Equally, what have not been clearly identified are the surgical aspects; indeed its sub-classifications into heart and non-heart causes have hitherto not been documented. Even though these lists from this review are not exhaustive of the numerous unidentified causes of surgical HF, this would act as stimulus for further and extensive documentation of guideline for the recognition of these sub-classifications of HF amenable to surgery.
Introduction
Heart failure (HF) is a clinical syndrome caused by any disorder involving the pericardium, the muscles, valves or vessels which results in defective heart filling at diastole or impaired heart contraction or emptying with inability to pump adequate amount of blood to support tissue metabolism, or to be able to do so at an elevated filling pressure [1] . Also, some clinical conditions remotely removed from the heart may result in HF by various mechanisms.
The structures that could be affected and thus lead to HF can be succinctly classified into two: the heart and the non heart structures. The heart structures can furthermore be sub-classified into: the pericardium, the myocardium, the coronary arteries, the valves, the conductive tissues. The non-heart structures, outside the heart, that when affected may result in HF requiring surgical interventions, are the thyroid gland in thyroid diseases, peripheral vessels disorder like large arterio-venous fistulae, the pleural space and the lung diseases and off course postoperative low cardiac output.
There is no published literature on acquired HF requiring surgical intervention in SSA [2] and indeed those classifications and sub-classifications have not hitherto been done and thus, this is the first review.
Epidemiology
In pericardial diseases, tuberculosis accounts for a significant number of pericardial diseases recorded here [3] . Tuberculous infection of the pericardium may give rise to purulent pericardial collection [3] [4] and this in most cases will require surgical intervention alone or in conjunction with medical treatment [5] . A much earlier report in Nigeria showed that tuberculosis was histological diagnosed in 11.1% in patients with another form of pericardial disease known as constrictive pericarditis [6] . Interestingly, a subset of pericardial disease known as effusive-constrictive pericarditis was stated as deserving a closer attention as treatment was challenging [7] . Also, one of the important causes of pericardial diseases resulting in HF in HIV-AIDS patients, that is amenable to surgery, is pericardial effusion [8] . Thus the duo of tuberculosis and HIV infections which are common in the sub-region, have made the condition of pericardial diseases common [9] [10] . And the outcome of un-drained pericardial effusion associated with HIV infection is cardiac tamponade [11] and that requires urgent surgical intervention to avoid death.
Rheumatic heart disease (RHD) is considered to be relatively common in many parts of Africa, especially amongst young people [12] with valvular disease ranking high amongst the major causes of cardiovascular diseases (CVD) in Africa [13] . From the work done in Nigeria, the commonest causes of HF requiring surgical intervention, besides the three medical conditions listed, was RHD in 4.3% [14] . Though the prevalence of RHD was noted to be declining considerably as a result of improvements in the primary health care delivery system in the sub-region [15] ; a previous study done in Cameroun, observed that the first aetiologic factor of HF in the young was RHD in about 14.6% [16] . In another study, 572 consecutive patients who were evaluated for HF; it was observed that the main cause of HF, apart from hypertension (21.3%) was RHD (20.1%) [17] . In Cape Town, South Africa, it was stated that the causes of HF in Africans remained largely non-ischaemic and that RHD was one of the main contributors to the aetiology of HF in sub-Saharan Africa [18] . A retrospective study in Cameroun of 312 adult patients with CVD, average age 44 years, revealed that RHD occurred in about 25.6%. [19] . In a survey of 1,115 children in Kenya, using echocardiographic method, it showed that the prevalence rate of RHD was 2.7 per 1,000 [20] . A 1993 study of patients admitted to Kenyatta National Hospital with HF revealed that almost 32% had RHD [21] . RHD remains a major cause of HF in Africa, especially in the young [22] .
Cardiomyopathies, especially hypertrophic cardiomyopathy was considered to be more common than Ischaemic Heart Diseases (ISHD) and Hypertrophic cardiomyopathy which was thought to be rare in SSA was becoming common [23] . In earlier prospective review in the northern part of Nigeria, it was observed that cardiomyopathies were the commonest cause of HF in about 47% of cases reviewed [24] . In a consecutive review of patients coming for HF in a tertiary institution in Ghana showed that cardiomyopathies again, was noted as an important cause of HF [25] . The limitation in the latter two studies was that the cardiomyopathies were summed up without recourse to the ones that are amenable to surgeries like hypertrophic cardiomyopathy.
In the INTERHEART Africa study, ISHD ranked 8th amongst the leading causes of death in men and women in the region [26] . Another review a year afterwards showed that Coronary artery disease (CAD) and its complications were still uncommon in Africa [27] . It was on this strength that the age-standardised mortality rates for ISHD was projected to rise by 27% in African men and 25% in women by 2015, and by 70% and 74%, respectively by 2030 following a recent systematic review in Botswana [28] . Surprisingly, a 5-year retrospective study in North-Eastern, Nigerian stated that the prevalence of ISHD was 3.4% of all CVD [29] . In Cameroun, a study done between 1992 and 1997 ranked CAD eighth among the CVDs registered with a prevalence of 1.53 percent [30] . Myocardial infarction in black Africans under age 40 years shows characteristics similar to those seen in patients under age 40 in the Western countries [31] .
The prevalence of complete heart block in the SSA was high especially amongst the elderly and at sharp apparent contrast to the previous thinking that it was rare and will not merit surgical intervention [32] [33] . However, the aetiology of this condition was not roundly known [33] . Intra-ventricular mal-conductions in African Population seemed to exhibit a prevalence rate that was similar to that in other parts of the world [34] .
Thyroid diseases, mainly hyperthyroidism and autoimmune thyroid disorder are associated with CVD leading to HF [35] - [37] . Thyroid disorders are the second most common endocrine disorders in Nigeria and Thyroid disorders in Nigerians are a significant cause of cardiovascular morbidity with complications such as atrial fibrillation and HF [37] . A coexistence of mitral valve prolapsed with autoimmune thyroid disease could explain the cardiovascular importance of thyroid disorder in this setting [36] .
Arterio-venous (AV) fistulae is considered common in the sub-region especially with chronic renal failure that will necessitate the creation of AV fistulae using the peripheral vein as the patients wait long on this procedure for dialysis before possibly getting kidney transplant [38] [39] .
Pleural and lung Diseases are on the rise in the sub-region, as the incidence of tuberculosis and HIV have made the occurrence of pleural fluid collection and destroyed lungs common [40] .
Post cardiac surgery-pericardiectomies for constrictive pericarditis can be problematic [7] as it can lead to low cardiac output, also, after heart surgeries, especially after surgeries for ischaemic heart diseases [41] . The post operative period may be characterized by low cardiac output which may not be amenable to inotrope use, making the surgical intervention by insertion of intra-aortic balloon pump desirable [41] .
Pathophysiology
Pericardial Diseases: Fluid collection in the pericardial space can lead to cardiac tamponade is defined as haemodynamically significant heart compression from excessive or sudden or accumulating pericardial contents that may lead to and possibly defeat compensatory mechanisms [42] [43] . In effusive pericardial disease, the rise in intra-pericardial pressure results in reduced myocardial transmural pressure and filling [43] . The sudden pericardial or excessive fluid accumulation without adequate accommodation by the pericardium leads to increased intra-pericardial pressure resulting in the initial compression of the right atrium and the right ventricle causing a decrease in their diastolic compliances with decreased right ventricular filling decreasing stroke volume and thus cardiac output [43] [44] .
Constrictive pericarditis impairs cardiac filling only in late diastole. Thus early diastolic filling of the right ventricle occurs briefly in constrictive pericarditis until the ventricle suddenly reaches the rigid constraint of the pericardium [44] . In constrictive pericarditis, the pericardium looses elasticity as a result of progress fibrosis or dystrophic calcification occasioned by pericardial inflammation [43] and basically, in this condition, the cardiac compression ultimately leads to heart failure from impaired diastolic filling. Effusive-constrictive pericarditis has both components, which is characterized by constriction of visceral pericardium with a coexisting tense pericardial effusion [45] . The hallmark of effusive-constrictive pericarditis is the persistence of elevated right atrial pressure after intrapericardial pressure has been reduced to normal levels by removal of pericardial fluid [46] .
The main impact of RHD is on the cardiac valves; with regurgitation of the mitral valve being the commonest disorder in the sub-region [29] . Mitral insufficiency results in retrograde regurgitation of blood from the left ventricle to the left atrium during systole. This regurgitant volume creates a volume overload in the left chambers. The effect of this volume overload on left ventricular performance depends on the severity and the duration of the regurgitation. The two most important compensatory mechanisms are left ventricular dilatation and left ventricular hypertrophy caused by increased wall stress. Left atrial enlargement is another consequence of chronic mitral regurgitation with this enlargement can lead to atrial fibrillation, which in turn decreases ventricular filling [44] [47] . Mitral stenosis is considered when there is reduction in mitral valve area and this leads to an increase in gradient across the atrio-ventricular area. This elevation in left-sided pressures secondarily leads to pulmonary hypertension; when the pulmonary artery systolic pressures increase, there is subsequent gradual rise in both right ventricular end-diastolic pressure and volume [44] . Coronary artery narrowing as a result of atheroma, when significant enough, can lead to myocardial infarctions and myocardial scarring resulting in ab-normalities of left ventricular diastolic and systolic dysfunctions [48] [49] . Death can result from acute or sub acute heart failure or sudden ventricular fibrillation [50] .
Hypertrophic cardiomyopathy entails an enlargement of the heart muscle, usually that of the left ventricle, but sometimes the right cardiac chamber is also involved. In one form of hypertrophic disease, the septum becomes enlarged and obstructs the flow of blood from the left ventricle into the aorta. The mitral valve also may be rendered incompetent by the thickened septum, resulting to mitral insufficiency [51] .
With large AV fistula which is fed by large artery, there will be commensurately increase in venous return in other to maintain the increased cardiac output which is required to sustain the flow of the fistula. The falling peripheral resistance occasioned by the fistula leads to an increase in cardiac output and this can eventually lead to HF [52] [53] .
Tension pleural fluid collection will eventually cause the collapse of the pliable vena cavae and impair diastolic filling of the heart [54] .
In conduction disorders, atrial fibrillation decreases in ventricular filling by 15% -30% especially in the elderly. In complete heart block, remembering that cardiac output is a direct product of stroke volume and the heart rate and thus the cardiac output decreases in cases of decreased heart rate [55] [56] .
In thyroid diseases especially with hyperthyroidism, the impact of the hormones on cardiovascular system are both directly and indirectly [57] - [59] and resulting in increased cardiac contractility, increased cardiac output, and reduced systemic vascular resistance. The cardiac manifestations of thyrotoxicosis are those of HF and atrial fibrillation [35] [37] . Also, in some autoimmune diseases it has been noted to be associated with mitral valve prolapsed [59] .
Conclusions
This is the first review of this kind, albeit, some clinicians may not agree with all of the above enumerated causes of surgical HF. Simply put, surgical HF is any clinical condition that prevents the proper pumping out of blood from the heart chambers or the heart does it at the expense of increased venous return and of which surgery may deservedly effect a cure.
The commonest cause of HF requiring surgical intervention from this review is rheumatic valvular heart disease especially in the young age group while ISHD still remains at the low rung of the ladder, and interestingly, hypertrophic cardiomyopathy is becoming common.
Most of the literatures reviewed failed to identify pericardial diseases and the other non-cardiac structures, when diseased, as the important causes of heart failure which is amenable to surgical intervention.
There has not been any documented account of the sub-classification of HF amenable to surgery in the subSaharan African region and indeed the whole world. However, what is needed is a regional approach to accurately document all the HF that may require surgical intervention.
